Monoclinic palygorskite with the unit cell a 0 = 12.689 Å, b 0 = 17.845 A, c 0 = 5.119 A and ß = 91.22° has been found at Padasjoki, southern Finland. The mineral is thought to be of hydrothermal origin. Monoclinic symmetry is connected with an ordered Mg-Al substitution, although owing to the low Adiai-i2l value observed a low degree of ordering is suggested.
Introduction
The first reliable find of palygorskite, (Mg,Al) 2 Si 4 Oi 0 (OH) • 4ILO, in Finland has been made at Padasjoki, southern Finland. Although Kazakov (1911) reported that palygorskite had been found in a museum sample from Stansvik, Finland, later investigations of the Stansvik quarry (Aurola 1956 ) indicated the existence of only sepiolite. Within the scope of the present study the Stansvik mountain leather and asbestos minerals were re-investigated, but no palygorskite could be found. Uusinoka (1975, p. 82) reported that no sepiolite-palygorskite was encountered in his study of rock-gouge in fractures of Finnish bedrock.
White mountain leather occurs as thin (about 1 mm) sheets ( Fig. 1 ) in opened fissures in a road cut north of the lake Mäkientaus-tanjärvi at Padasjoki (map sheet 214307; coordinates x = 6801.62, y = 561.08).
X-ray diffraction studies proved the mountain leather to be palygorskite. The granitic host rock is partly altered and yellowish green due to epidotization. 
Geological setting
The bedrock of the area is part of the deeperoded base of the Svecokarelides. WSW from Padasjoki there is a fault zone striking N 65° E. Several outcrops show mylonitization, quartz-epidote dykes and slickensides (Fig. 2 ). According to Laitakari (1971) 
Texture and chemical composition
Scanning electron microscopy showed that the palygorskite occurs as interwoven fibres (Fig. 3) , the same texture as is exhibited by the mineral in other parts of the world, for example in the Puente Hills in U.S.A. (Henderson et al. 1973) , at Stjernoy in Norway (Salter and Appleyard 1974) and at Fergana in U.S.S.R. (Mironenko 1970 ). This texture is responsible for the leathery character of the sample. The observed indices of refraction are a' = 1.520 ± 0.005 and ? = 1.545 ± 0.005. According to Church and Velde (1979) , some of the zeolitic Ca, and possibly Na and K, 
X-ray diffraction studies
The studies were conducted with a Philips wide-angle goniometer and Ni-filtered Cu radiation. Several sample preparation techniques, including a Lakeside resin preparation used by Salter and Appleyard (1974) , were tested, but the best results were obtained by backloading pure mineral powder in an aluminium specimen holder. For cor- reet peak positions, NaCl was used as internal standard. X-ray data on the mineral studied are presented in Table 2 .
Splitting of the 121 peak indicates a monoclinic unit cell (Christ et al. 1969) .
The extinction for hkO reflections (h + k = 2n + 1) observed by Christ et al. (op.cit.) was considered in indexing the pattern. Two of the peaks (d = 2.542 A and d = 2.128 A) are possibly caused by illite impurities.
Glycolation of the sample did not reveal an expanding component.
When the sample had been heated at 200°C, 300°C and 400°C for one hour the 10.365 A peak became more and more faint and diffuse. At the same time a new peak appeared at about 9 A. Van der Wei (1972) has reported disappearance of the 10.365 A peak on heating at 400°C but no new peak at 9 A. According to VanScoyoc et al. (1979) , the occurrence of the new 9 A peak is due to folding of the palygorskite structure on dehydration.
Thus the folded structure represents the »anhydride» form (VanScoyoc et al., op.cit.). On heating palygorskite at 550°C, Molloy and Kerr (1961) established almost total collapse of the structure.
Discussion and conclusions
The palygorskite from Padasjoki is thought to be of hydrothermal origin as a result of direct precipitation from a hydrothermal solution like the palygorskite from the Day Book dunite (Furbish and Sando 1976) . The geology of the area shows several signs of hydrothermal activity, one of the more notable being the epidotization of the granitic rock on which the palygorskite is found.
Alteration and epidotization of palygorskitebearing syenite on the Shetland Isles is regarded to be due to hydrothermal activity (Stephen 1954) . At Stjernoy magnesium was leached from basaltic dykes during hydrothermal alteration (Salter and Appleyard 1974) .
A similar mode of formation is suggested for Padasjoki. Thus the magnesium needed for the formation of palygorskite originates from hydrothermal reactions in the diabase.
According to Nathan et al. (1970) , the hydrothermal palygorskites seem to be monoclinic, but the sedimentary ones orthorhombic. The present study is consistent with this theory. The cooling rate seems to be much more critical for the symmetry than the temperature of formation. Furthermore, Nathan et al. (op.cit.) suggest that palygorskites with an ordered Mg-Al octahedral substitution have monoclinic symmetry whereas disordered palygorskites have orthorhombic symmetry.
Although Christ et al. (1969) proposed that the structure reflects the chemical composition, the present authors have not found any general correlation between symmetry and composition.
We believe that there is a continuous series from the orthorhombic state with ß = 90° to the monoclinic state with a variable ß-angle. As proposed by Nathan et al. (1970) , this is probably due to the Mg-Al order-disorder structure. Finally, we suggest that the degree of ordering can be estimated from the splitting of the 121 peak. A high Ad l2 7_ 12l value, for example 0.232 (cf. Christ et al. 1969) , would reflect a high degree of ordering, whereas a value of, say, 0.156 (cf. Tien 1973) reflects a medium degree of ordering. The value of 0.052 shown by the palygorskite from Padasjoki reflects a low degree of ordering.
